The aim of this article is to present the current state of rheumatology in Poland, including the scientific and clinical activity and essential aspects of Polish rheumatic patients' treatment. PubMed, Scopus and Web of Science databases were searched for main keywords: "rheumat*" and affiliation with Poland. Statistical data were obtained from the Central Statistical Office, the National Health Fund and the Polish Chamber of Physicians and Dentists, while the public information from the Polish Society for Rheumatology, the Ministry of Health and the Ministry of Science and Higher Education. Databases of the World Health Organization, the Organization for Economic Co-operation and Development and the European Statistical Office (Eurostat) were used. Most Polish rheumatologists work in large urban agglomerations in the Mazovian, Malopolskie and Silesian Voivodeships. The rheumatologic infrastructure includes 1713 working rheumatologists (> 30% exceeding the age of 60 years), 2301 hospital beds, 2279 outpatient clinics and 955 private practices. Poland's state funding is relatively limited, this problem being addressed by health officials with special treatment programs for biological drugs. The Eurostat data indicate, that in Poland, like in the majority of EU Member States, there's a tendency of specialist/general practitioner ratio rising. The number of scientific publications by Polish rheumatologists has steadily increased in recent years. Poland's rheumatology has made an enormous progress at all levels of functioning in recent decades. The EULAR recommendations are mostly incorporated into the Polish health system, leaving still room for its further improvement in the fields of financing, therapy and education.
Introduction
Rheumatology in Poland began to take its present shape in 1948 with the opening of the first rheumatological outpatient clinic by doctor (and later professor) Eleonora Reicher in her private apartment at Polna street among the ruins of post-war Warsaw. The continued effort of Prof. Reicher led to the establishment of the Institute of Rheumatology that same year. Since then, many rheumatological hospital centers and outpatient clinics have been established in Poland. A system of sanatoriums focused on a broadly understood rehabilitation of patients with rheumatic diseases, with the use of balneology, has also been set up. According to the Polish Chamber of Physicians and Dentists (Naczelna Izba Lekarska-NIL) there are currently 1713 rheumatologists working in Poland [1] . After the fall of communism, along with the opening of Poland's borders, the flow of scientific information broadened, professional and scientific contacts with the medical world became easier and more common. Along with the improvement of country's economic standing, the financing of modern medical procedures increased, making them more available. The European League Against Rheumatism (EULAR) recommendations were (and still are) gradually implemented into national (Polish) recommendations. Therapeutic programs were created by the National Health Fund (Narodowy Fundusz Zdrowia-NFZ) to finance biological therapies, with patient inclusion criteria modified to accommodate proper recommendations of the EULAR. Despite the ongoing financial difficulties, a still increasing number of patients with an active disease is being treated with biological agents.
Right from its beginning, the Polish rheumatological community contributed to the scientific progress in medicine. Polish rheumatologists published articles in numerous scientific journals and took part in scientific congresses all over the world. Recognizing the need to create a scientific journal of their own, Polish rheumatologists started "Reumatologia" ("Rheumatology" in English) journal, presently a bi-monthly published entirely in English, indexed in many international databases, including Scopus and Clarivate. In later years, educational Polish-language journals concerning rheumatology were also established, targeting locally Polish readers.
The following databases: MEDLINE, Scopus and Web of Science (WoS) were searched for articles with main keyword: "rheumat*" included in "title" and "topic" fields (in WoS the "abstract" field was also included in the search, due to the structure of this database) and with Poland stated as the country of an affiliation.
This method allows selecting publications both related to rheumatic diseases directly and thematically related to them, giving the overall assessment of the researched field. Detailed searches for specific terms from the field of rheumatology have not been performed, as they would return interrelated results, obscuring a general assessment of the publication number. All results were limited to years 2013-2018. Data on the incidence of rheumatic diseases in Poland and the number of working rheumatologists were obtained from data published by the Central Statistical Office (Główny Urząd Statystyczny-GUS). NFZ data were used for the description of the treatment with biological drugs provided for patients with rheumatic diseases paid for from public (state) funds.
Analyzed data included public information concerning activities of the Polish Society for Rheumatology, the Ministry of Health and the Ministry of Science and Higher Education. We also used international databases of organizations such as the World Health Organization or the Organization for Economic Co-operation and Development, European Commission Database (Eurostat).
The aim of this article is to present the current state of rheumatology in Poland, including the scientific activity in this field of medicine and clinicians' involvement in the rheumatology's progress. We also present essential aspects of the system of treatment of Polish rheumatic patients.
Structure of rheumatological care: Data from the Ministry of Health report [2] for 2017 indicate that there are 2301 rheumatological hospital beds in Poland, which gives 0.6 beds per 10,000 inhabitants. For comparison, data from same sources show that there were 23,520 beds in internal medicine wards in Poland-that is, there were 6.1 beds per 10,000 inhabitants. In total, in 2017, 83,069 patients were treated in conditions of hospital stay in rheumatological wards, and 6877 patients were treated in hospital care or diagnosed in 1-day admission mode. Therefore, 21.6 patients per 10,000 inhabitants were treated in rheumatology wards [2] . The average patient stay in the rheumatology ward was calculated at 6.6 days. Data from 2010 provided by the Poland's Ministry of Health state that there were, at that time, 2279 rheumatological outpatient clinics and 955 private practices of rheumatologists registered in Poland. Most rheumatologists work in the Mazovian, Malopolskie and Silesian Voivodeships, which is not surprising as those include largest urban areas in Poland [1] . This situation greatly differentiates the number of patients per one rheumatologist in different areas of the country, and thus has an impact on the varied availability of specialist rheumatic care in particular parts of the country. However, it is important to note that patients with musculoskeletal disorders are admitted not only to rheumatologists, but often to orthopedic and neurological outpatient clinics. Therefore, these data, in terms of the total number of consultations rendered to rheumatic patients, may be incomplete. Likewise is not without significance is the fact that some patients seek help outside the state/government funding system and use private medical care [3] . It should be noted that these data are not included in the statistical lists of Ministry of Health and NFZ.
Pediatric rheumatology: In Poland, the number of specialists in pediatric rheumatology is decreasing. In 2016, their number was estimated at 69. There are several pediatric rheumatology wards in Warsaw, Poznań, Sopot, Sosnowiec, Kraków, Łódź, and Szczecin. Some of them are interdisciplinary wards, focusing not only on rheumatic diseases, but on a treatment provided by other medical specialties-such as gastroenterology, cardiology or neurology-as well.
Board-certified rheumatologists in Poland: Based on the data from NIL, as of 30th October 2018, there are 1877 rheumatologists registered in Poland, of which 1713 are actively working in that field (to compare, at that same time there were, e.g., 4375 cardiologists and 1444 endocrinologists active). There are also 142 residents in rheumatology and 89 medical doctors specializing in this field of medicine outside of residence system [1] . Women predominate among the rheumatologists in Poland. What is alarming, over 30% of rheumatologists exceeded the age of 60 years (NIL data) [1] .
Postgraduate training and clinical education of rheumatologists: There are two equivalent ways in which specialization in rheumatology can be obtained. In the so-called moduletraining mode, which was introduced in 2014, 5-year internship at the rheumatological ward is combined with interim internships in various internal medicine wards [4, 5] . The specialization in rheumatology can also be obtained as a 2-year training course for the medical doctors already specialized in internal medicine. Both training modes end with a twostage exam (a theory test and practical exam). This education system has shortened the time of specialization in rheumatology from previous 9 years (1 year of postgraduate internship and specialization in internal medicine [two degrees] plus sub-specialization in rheumatology) to 5 years. However, this created a risk that fewer doctors would opt for general internal specialization. The demand for rheumatologists is high, due to the fact, that rheumatic diseases, especially rheumatoid arthritis (RA), psoriatic arthritis or diseases from the spectrum of spondyloarthritis, e.g., ankylosing spondylitis (AS) occur quite often (Table 1) , being a frequent cause of absenteeism and disability benefits. In Table 1 , the incidence and morbidity of rheumatic diseases in Polish population according to data from the Analysis and Strategy Department (DAiS) are presented. Batko et al. [6] presented in the cross-sectional population-based epidemiological study that prevalence of RA in Poland was 0.9% (95% CI 0.6-1.2%), 1.06% for women, 0.74% for men. The meta-analysis performed by Rudan et al. [7] estimates regional RA prevalence, e.g., 0.37% (95% CI 0.23-0.51%) for Eastern Mediterranean, 0.62% (95% CI 0.47-0.77%) for European low-and middleincome countries, 1.25% (95% CI 0.64-1.86%) for American low-and middle-income countries. In Greece, the RA prevalence reported in the Andrianakos et al. study in 2006 was 0.68% (95% CI 0.51-0.85) with female to male ratio 3.3:1 [8] .
Polish recommendations for the treatment of rheumatic diseases in the light of EULAR recommendations Although EULAR recommendations are widely known and accepted in Europe as model rules of rheumatological treatment, their implementation in particular countries depends on a healthcare system organization and funding capabilities. Poland is no exception in that regard.
The current availability of the treatment with conventional synthetic modifying anti-rheumatic drugs (DMARDs) in Poland is not limited. The most widely used disease-modified anti-rheumatic drugs (DMARDs) of first choice is methotrexate, which in accordance with EULAR recommendations, is administered in rheumatoid arthritis (RA) treatment in doses of 20-25 mg per week. The dose of MTX is usually gradually increased from lower dose as 15 mg to optimal dose. The emphasis is placed on the education of rheumatologists, who for years prescribed doses inadequately small for the disease activity. The last 2-3 years of educational efforts of main academic, clinical and scientific centers had a beneficial effect in this respect [9] . Although biological drugs are available on commercial terms, most of them are also included in the therapeutic programs developed by NFZ and the Ministry of Health in cooperation with representatives of the rheumatology community (Polish Society for Rheumatology). Until recently, there were five therapeutic programs enabling the treatment of aggressive forms of JIA (juvenile idiopathic arthritis), RA, ankylosing spondylitis (AS), non-radiographic spondyloarthropathy (non-radiographic SpA), and psoriatic arthritis (PsA). Additionally, the program for the treatment of granulomatous with polyangiitis (GPA) and microscopic polyangitis (MPA) was introduced. Drugs available in Polish therapeutic programs in rheumatology are presented in Table 2 . We are currently awaiting the decision of authorities concerning public funding for the therapies with tofacitinib and baricitinib drugs representing a new group of targeted anti-rheumatic-modifying drugs.
The recent establishment of the program for the treatment of non-radiographic spondyloarthropathy is a major step forward in the field of rheumatology. It allows for an active treatment of patients at an early stage of the disease.
The introduction of biosimilars to the market enabled lowering of prices of biological therapies, increase the number of patients treated. In Poland, the biosimilar substitution is implemented according to recommendations for the use of biosimilars in rheumatic diseases, developed by an EULAR international task force in 2017 [10] and is considered as safe and without reduction in therapeutic efficacy [11, 12] .
The treatment of rheumatic diseases in Poland
Rheumatoid arthritis is one of the most frequently diagnosed rheumatic diseases, the knowledge of which is relatively most widespread in the Polish society. In general, the treatment of RA with synthetic DMARDs in Poland is based on EULAR recommendations and does not differ from other European countries [12] , although the decision to publicly fund targeting synthetic disease-modifying drugs in RA treatment is still pending. As for the biological therapies, abatacept has not been publicly funded in Poland, but it is available on commercial terms.
The NFZ program for the treatment of an aggressive form of RA has been introduced [13] . Participation of the patient in the program requires obtaining approval through the online system of applications called Therapeutic Program Monitoring System (SMPT; System Monitorowania Programów Terapeutycznych). Through this application, Coordination Team for Biological Treatment in Rheumatic Diseases gives consent to treatment. The program includes patients who present high disease activity, in spite of being previously treated with two DMARDs (one of them obligatorily being methotrexate)-either for 4 months in combined therapy or separately, for 4 months with each of them. The basis for the assessment of the disease activity is provided with disease activity score with assessment of 28 joints (DAS28), DAS (66 swollen, 68 painful joints) or simplified disease activity index (SDAI), one of which should be evaluated in two medical examinations performed at a 1-3-month interval. High activity is confirmed, when DAS28 ≥ 5.1; DAS 3.7; SDAI 26. The aim of the treatment is a sustained remission or low disease activity. The patients with Still's disease, secondary amyloidosis, and vasculitis are included into the program regardless of the disease activity scoring. The pool of drugs used in the program is limited. Moreover, it is not possible to use more than five biologics, including no more than two of TNF inhibitors. Only in the event of the treatment with one of TNF inhibitors being discontinued due to intolerance or side effects, the third TNF inhibitor can be used. Apart from TNF inhibitors, only other biologics used are tocilizumab and rituximab. The program is divided into stages, rituximab is usually used in the last stage only. Therapy with tocilizumab after prior treatment with rituximab is possible six month after the last dose of RTX, taking into account the potential risk and benefits. The first-stage treatment starts with the 18-month long therapy, after which administration of the biologics is discontinued. At this stage the program dose not allow for the reduction of the dose of the biological drug or spreading the intervals between drug administrations, as it is approved in some countries. A patient can then return to the program in case of disease activity indicators increasing: DAS 28 by more than 1.2 and exceeding 3.2, DAS by more than 1.2 and exceeding 2.4 or SDAI by more than five and exceeding 11. After returning to treatment, the time is not limited, its duration dependent only on the decision of the physician conducting such therapy.
Juvenile idiopathic arthritis (JIA) is a clinical problem not only for pediatrician rheumatologist, but also for rheumatologist for adult patients.
Patients from the age of 2 years (for adalimumab or tocilizumab therapy) from 4 years of age are eligible for the program (for etanercept therapy). The therapeutic program is constructed for all types of JIA including patients with predominant uveitis with ineffective treatment with two modifying drugs, but JIA patients with one joint involvement are not included in the therapeutic program.
The transition between young and adult patients is complicated for both medical and organizational reasons. In Poland, children's clinics can treat patients only until they reach adulthood (age of 18 years), but the current therapeutic program for biological treatment of the aggressive form of JIA allows for patients to continue therapy in the center for children for another 2 years. However, the remaining medical care must be done on the basis of an adult specialized outpatient healthcare or hospital wards, which create a difficult situation. The JIA program has also two stages. First-stage treatment lasts for 24 months or until remission is achieved [10] . The patient who has had a recurrence of an active disease, defined as the lack of persistence of the ACR Pediatric 50 improvement criteria, is included in the treatment program without re-qualification.
Although first-stage JIA treatment is longer, than in the case of RA, AS or PsA programs, the pool is more limited, which also results from the current knowledge of JIA and proper EULAR recommendations [14] .
Additionally, the nature of JIA diagnosis, which-after patient reaches adulthood-can evolve into the diagnosis of RA or AS, means that, at this age, new treatment possibilities can emerge, associated with these new conditions.
Ankylosing spondylitis (AS) is relatively well-defined disease with axial and peripheral type, which may be for years undiagnosed. In rheumatological practice, a delay in diagnosis is sometimes between 5 and 10 years [15, 16] . The delay is greater if the patient does not have an HLA B 27 antigen [16] . The treatment adheres to the EULAR recommendations, and if the conditions of persistent disease activity and bad prognostic factors are met, the patients are included in the NFZ program for the treatment of aggressive AS form with a biological drug [13] . Biological drugs with documented efficacy in the treatment of AS still remain anti-TNFs. The choice of a biological drug depends on the accompanying diseases such as uveitis, psoriatic skin lesions or the coexistence of inflammatory bowel disease. To include a patient in this therapeutic program he must have AS diagnosis established on the basis of modified New York criteria, including sacroiliitis in X-ray examination, a high disease activity defined as BASADAI score (≥ 4), patients assessment of back pain on visual analogue scale (VAS ≥ 4) and physician disease activity assessment (VAS ≥ 5) such assessment should be performed twice with time interval of at least 4 weeks. As well as patient should be treated with biologics after an unsatisfactory response to at least two nonsteroidal anti-inflammatory drugs, each of which was used at the maximum recommended or tolerated dose for at least 4 weeks in monotherapy.
Non-radiographic axial spondyloarthropathy (nr-axSpA) at present is also possible to qualify for biological treatment patients who meet the criteria for diagnosing axial spondyloarthritis (SpA) based on ASAS criteria, without classic radiographic changes in the sacroiliac joints observed in X-ray images, with high activity in the absence of the effect of current treatment with NSAID. Typical inflammatory changes in the magnetic resonance image (MRI) should be confirmed and antigen HLA B27 should be present. For the biological treatment in the program [12] , patients are qualified either based on the assessment of the disease activity (strict axial form) with the BASDAI or ASDAS index or, in the case of coexisting peripheral form of the disease, the number of affected joints and/or tendons is taken into account (≥ 5), along with the assessment of the disease activity by patient and doctor using the Likert scale. The disease activity should be evaluated twice, with an interval of at least 1 month. The second disease activity assessment should be performed by the doctor treating the patient and by an expert rheumatologist. At the moment, in a case of such diagnosis, certolizumab is the only biologic available in the NFZ program for non-radiographic axial SpA therapy. The decision to currently limit therapy to certolizumab was made by the health officials after taking into account the therapy costs and offers of pharmaceutical companies concerning pricing of the drugs. We may expect, however, an expansion of the pool of drugs in the future.
In psoriatic arthritis (PsA), both dermatologists and rheumatologists conduct PsA treatment, although there is presently the emphasis on patients with PsA being treated by rheumatologists, who can qualify patient for the biological therapy [12] . The biological treatment of PsA patients, with an established diagnosis based on the CASPAR criteria, includes the majority of drugs included in the EULAR and GRAPPA recommendations, with the exception from apremilast, which has registration in Poland for the treatment of psoriasis and plaque psoriasis, but is not registered for treatment of PsA and is not reimbursement in this indication. For the peripheral form of the disease, the disease activity is assessed on the basis of the Psoriatic Arthritis Response Criteria (PsARC) or DAS28, DAS and for the axial form, like the AS, with BASDAI. In the case of peripheral changes, it is important to demonstrate the ineffectiveness of 4-month therapies with methotrexate (an oral subcutaneous club form) obligatorily and one of the other specified DMARDs (leflunomide, sulfasalazine and cyclosporine). In the case of axial involvement form of the diseases, two drugs from the NSAID group have also to be found ineffective.
Granulomatous polyangiitis (GPA) and microscopic polyangiitis (MPA) are severe inflammatory diseases associated with anti-neutrophil membrane autoantibodies (c-ANCA and p-ANCA, respectively) presence. The National Health Fund founded a program of treatment ANCA associated vasculitides (GPA and MPA) with rituximab [10] . The program is aimed at patients with severe course of vasculitis, with high disease activity (BVAS ≥ 3 points, in which one is indicated as a major symptom of active disease), presence of ANCA antibodies and with ineffectiveness or contraindications to standard inducing therapy (oral or intravenous cyclophosphamide, high doses of glucocorticosteroids). The patients with non-specific granulomatosis with vasculitis or microscopic vasculitis, regardless of the BVAS value and ANCA antibody level, which, due to the serious course of the disease, may cause a significant deterioration of healthafter obtaining separate consent of the coordinating Team. Treatment GPA and MPA appointed by the National Health Fund may also qualify to this program. Other than GPA and MP vasculitides as Behçet disease, which is relatively rare disease in this part of Europe, is treated with immunosuppressants as azathioprine, cyclosporine A, and glucocorticosteroids. In special cases, anti-TNFs may be considered as an off-label therapy. Interferons or apremilast are not used. Colchicine is available and may be used [17] .
Systemic lupus erythematosus treatment in Poland is not different from the established standards, except for the fact, that there are no special therapeutic programs with specific medications. Belimumab is a drug very rarely used, with indications specified in the registered characteristics of the medical product.
Systemic sclerosis: The basic treatment of scleroderma does not differ from the European recommendations; however, some medicines used to treat vascular changes and pulmonary hypertension, such as riociguat [stimulator of soluble guanylate cyclase (sGC)], came into use in Poland later than in some other countries [18] . Drugs like sildenafil and mycophenolate mofetil are increasingly used. Autologous bone marrow transplants (HSCT) are also performed, however, only in a few centers, and experience is still being gathered in respect to the qualifying for the treatment and cooperation between rheumatologists and hematological centers. There are currently no programs for the management and care for patients with scleroderma after HSCT; this problem still needs to be properly addressed.
Primary Sjögren's syndrome and other connective tissue disease, such as inflammatory myositis, mixed connective tissue disease, and antiphospholipid syndrome are treated in Poland in accordance with the current recommendations and indications for which particular drugs are registered. In difficult cases, off-label therapies for rheumatic diseases might exceptionally be implemented, provided they are performed in highly specialized rheumatic centers, with an informed consent of the patient and the approval of the bioethical committee.
Surgery
The management of rheumatic diseases includes not only pharmacotherapy, but also orthopedic and neuro-orthopedic surgery. The Rheumo-orthopedic Clinic of NIGRiR is a most prominent clinical establishment in Poland, which deals mainly with surgical problems of rheumatic patients. The surgical treatment of patients with rheumatic diseases is also provided by the general orthopedic departments of other hospitals. Joint replacement (endoprosthesis) is the most often performed procedure, arthrodesis or foot and hand corrections being less frequent. Of other rheumo-orthopedic procedures, the operative treatment of instability of sacroiliac joints (sacroplasty) is one of the most important [19, 20] . Operative synovectomy is performed less frequently than in the past currently with more patients being referred for a radiosynovectomy [21] . Orthopedic treatment standards in Poland do not differ from ones adopted in other European countries.
Rehabilitation and balneology
Rehabilitation is an integral part of the treatment of patients with rheumatic illnesses, mostly in cases of joint involvement, but also in such connective tissue diseases, as systemic sclerosis or polymyositis. In rheumatology centers, rehabilitation programs aimed at particular rheumatic diseases are carried out, addressing their specificity. These include a program of chest mobilization in ankylosing spondylitis, rehabilitation of the rheumatoid hand and programs for patients with muscle inflammations.
Poland, thanks to the presence of natural healing springs and favorable environmental conditions, was prone to develop balneology. There are around 45 balneology centers (hospitals and sanatoriums) with the rheumatological profile, 11 of them located in the Małopolska voivodship. Many of them-including Busko Zdrój, Ustroń, Szczawnica and Sopot-have long-standing traditions of being spa towns [22] .
Patients with rheumatic diseases particularly benefit from balneotherapy, with as many as 255,870 using this complementary form of treatment in 2014 (DAiS data).
The scientific activity of Polish rheumatologists
The Polish rheumatologist is represented by the Polish Society for Rheumatology. It was first established as the Polish Society Against Rheumatism in 1930, changing the name to a current one in 1947. The first President of this society was Professor Witold Orłowski, the famous Polish internist. He was followed by professor Eleonora Reicher, the initiator of the establishing of the Institute of Rheumatology in Warsaw [23] [24] [25] . The Polish Society for Rheumatology (PTR-Polskie Towarzystwo Reumatologiczne) works closely with the Institute, which has changed the name recently to the National Institute of Geriatrics, Rheumatology and Rehabilitation as well as clinical and rheumatic centers in the education of rheumatologists and scientific activity. Polish Society for Rheumatology is one of the 45 members/societies affiliated to European League against Rheumatism (EULAR).
Journals in the field of rheumatology in Poland
Reumatologia is the journal of the highest scientific prominence of Polish periodicals concerning rheumatology. It was first published in 1963, initially as Zeszyty poświecone Reumatologii (Journals devoted to Rheumatology ;1952-1957), than as "Postępy Reumatologii" (Advances in Rheumatology; 1954 -1959 and later as "Reumatologia Polska" (Polish Rheumatology; 1960 -1962 
Publications
Our study analyzed all publications denoted by any of "rheumat*" keywords ("rheumatology", "rheumatic", etc.) and with the authors' affiliation associated with Poland. In Figs. 1 and 2 , the number of publications from Scopus and Web of science databases was presented.
As well as in the Scopus and Web of Science databases, we searched using the earlier keywords and from which countries the articles came from.
As well as in the Scopus and Web of Science databases, we searched using earlier keywords from which countries the articles came from which was presented in Fig. 3 . The countries with top numbers of affiliations match both detabases.
Discussion
On average, the Organization for Economic Co-operation and Development (OECD) countries spend 9.6% of GDP on health care [26] . Poland occupies one of the last places allocating 6.7% of GDP for this purpose. In 2017, only Romania (5.2%), Turkey (4.2%), Lithuania and Latvia (both 6.3), and Luxembourg (6.1%) had a lower percentage of funds allocated to health care. These data were presented in the paper entitled "Health at a Glance: Europe 2018" [27] .
Other European countries, e.g., Germany (11.3%), France (11.5%) or Switzerland (12.3%) spend much more. These numbers are important in the context of financing health care, with financing expensive therapies including biological therapies in rheumatology in particular.
In addition, the policy of pharmaceutical companies and their negotiations with the Ministry of Health in the context of reimbursement of drugs affect scope available options of rheumatic disease treatment. The problem was addressed with the creation of state-funded therapeutic programs covering treatment of patients with specific diseases requiring costly therapies. This solution, on the one hand, opened the way for the state-funded biological treatment of patients in Poland, but on the other hand introduced certain restrictions.
It must be noted that these restrictions in subsequent programs entries are being limited and the programs take into account EULAR recommendations.
The data on the age structure of rheumatologists are comparable with other statistical data on similar populations.
For example, the number of all physicians in the EU, aged 55 years or over, rose from 27% to 38% between years 2005 and 2016 [1] . In Poland, recent data showed that up to 27.7% still working physician are over the 65 years old [1] . Such a trend is not favorable and may result in deterioration of the availability of rheumatological care in the coming years. Women now are predominating among all physiciansthe finding reported in Denmark, Poland, Finland and Sweden. The highest percentage of women among doctors was recorded in Latvia, Estonia, Lithuania and Romania [27] .
Recent data obtained from the Eurostat indicate that a ratio of the number of specialist doctors to the number of general practitioners has a tendency to increase in most of the EU countries, including Poland [27] . Such a phenomenon has recently occurred in Poland, after the introduction of new specialization rules and the outflow of doctors from Poland abroad. Thus, in the coming years GPs will constitute the most sought-after professional group. The rheumatologic pediatric care has encountered severe problems in Poland, as well as in other countries, as the number of rheumatologic pediatricians decreases all over Europe, e.g., in United Kingdom, there are currently around 60 pediatric rheumatologists only [28] .
On the scientific field, the interesting "Publication Analysis 2007-2013" was presented by Kathleen Gransalke in Labtimes. In this article, Poland was on 17th place in most cited papers on field in rheumatology listed by Scimago and Thomson Reuters' Web of Science [29] . The author reported that there were 10,236 citations per 265 articles affiliated for Polish authors, which gives an average of 38.6 citations per article. It should be noted, however, that Gransalke presented data and comparisons for the authors and articles from Europe and Israel, not from countries around the world. In our analysis, in two main databases (Scopus and Web of Science) Poland took sixth place in the number of publications on rheumatic diseases. Such data are optimistic considering the size of the Polish population and the number of rheumatologists. The interesting article by Zoltan Szekanecz et al. [30] , which presents achievements and difficulties in rheumatological research in Central European countries, Austria, Croatia, Czech Republic, Hungary, Poland, Slovakia, and Slovenia, allows for a comparison of Polish rheumatology to those of the countries of the same geographical region. In the article, authors included a ranking of 84 countries concerning the number of abstracts submitted for EULAR congresses in 2015 and 2016. In those years, Poland was at 27th and 28th place, respectively. For comparison, the ranking of other Central European countries, for the same years, was, respectively, as follows: Austria: 36th and 29th; Croatia: 48th and 53rd; Czech Republic: 35th and 32nd; Hungary: 30th and 35th; Slovakia: 51st and 62nd; Slovenia: 46th and 45th. The total acceptance rate of abstracts was 81% for Poland, which is a very good result [30] . As rankings are concerned, the Scimago Journal & Country Rank places Poland at the second position in the field of rheumatology among Eastern European countries (with Russian Federation taking the first place) and at 23rd position among all 111 listed regions/countries [31] . The problem of the Polish medical science is undoubtedly the average salary of clinicians and researches in the clinical and scientific Fig. 3 The number of articles by a country affiliation in Scopus and the Web of Science databases state institutions. The income is so low that the participation in foreign conferences, international scientific meetings, including EULAR conference, is very limited.
Further perspectives of rheumatology in Poland
Most important aims of today's Polish rheumatology include: the furthering of knowledge of rheumatic hazards and diseases affecting Polish population, creation of robust scientific and clinical databases and expansion of the existing network of facilities providing rheumatological diagnosis and treatment, including outpatient clinics and hospitals with rheumatological beds, with the access to diagnostics: both imaging and laboratory (especially immunological tests).
Currently, the Operational Program "Knowledge-Education-Development" (Program Wiedza Edukacja Rozwój-POWER) is being implemented under the auspices of the European Union and the Ministry of Health among others in the field of rheumatology. It aims at creating a quick diagnostic pathway between primary care physicians and rheumatologists. This program is addressing the need for building the awareness-both among the patients and in the medical community-of the actual age spectrum of rheumatologic diseases. Although rheumatic diseases-in common opinion-are associated with older people only, in reality the issue concerns all age groups, especially as the diagnosis of inflammatory autoimmune rheumatic diseases moves toward the younger population. A proper knowledge, both among patients and doctors, will allow for more effective diagnosing of diseases and for an effective prophylaxis when possible. As the common knowledge is full of unverified or fake information and assumptions, the need for a proper educational base in the field of rheumatic diseases is evident [32, 33] .
The matter of an appropriate and unified academic education in the field of rheumatology is a still unresolved issue. The need for addressing this problem becomes more apparent, as the number of medical faculties in Poland increases and some of them do not include rheumatology classes in their educational program. In such cases, rheumatology is being taught as the part of courses of other specialties, leading often to a fragmentary presentation of only selected issues. Such a situation does not allow for a comprehensive approach to rheumatology on an academic level.
Conclusions
Along with the progress of immunological knowledge and exchange of scientific information, Polish medical community improves the care for rheumatic patients in Poland, aiming at bringing it to an appropriate level. The EULAR recommendations are constantly monitored and followed on regular basis by both medical societies and public officials. Their implementation is still uncomplete, as a registration of new pharmaceuticals is a lengthy process and public funding of more expensive therapies is limited by the economic situation. However, Poland's rheumatology has made an enormous progress at all levels of functioning in recent decades, which encourages subsequent generations of doctors to choose this specialization.
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